The reducing effects of a calcium-deficient diet and high sucrose diet on dentin apposition of rat molars.
A high sucrose diet reduces dentin apposition of growing rats. The mechanisms of reduction are unclear, but disturbances in calcium balance or in mineralization of predentin may explain them. In this experiment, 29 Sprague-Dawley rats, 21 days old, were weaned and randomized into calcium-deficient, high-sucrose or standard-diet groups for 3 weeks. They were given food and water ad libitum. During the experiment, animals were individually housed in metabolic cages where urine samples were collected. At ages of 21 and 40 days mineralizing dentin was marked using I.P. injections of oxytetracycline hydrochloride. At 42 days of age, the animals were anesthetized and their blood was collected by cardiac puncture. Right hemimandibles were sectioned sagittally and left hemimandibles were fixed, decalcified, and cut into histological sections. Dentin appositions were measured planimetrically, predentin width, from histological sections. Ca, K, and Na levels of serum and urine were measured flame photimetrically and P levels were measured by the UV method. Statistical analyses were done using one-way analysis of variation (ANOVA) Tuckey's HSD t test. In the calcium-deficient group, hypocalcemia, reduced dentin apposition, and increased predentin width were noticed when compared with the control group (P<0.05). Also, the increase in predentin width, caused by calcium deficiency, was significant compared with sucrose-fed animals (P<0.05). Sucrose diet reduced dentinogenesis, increased Ca excretion to urine, but also reduced urinary levels of P, K, and Na, and the differences were significant for the controls (P<0.05). In conclusion, despite the same kind of reduced dentinogenesis in calcium-deficient and high-sucrose groups, calcium imbalance or reduced mineralization of predentin does not explain reduced dentinogenesis in sucrose-fed animals.